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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re United States Patent Application of; 
Applicant: XU, Xueping, et a]. 

Appliciiliuii fSo.: 1»/712»351 
Date FlJed: November 13, 2003 

Title: LAKCJE AREA, UNI>X>RMLY 

i.owi)¥srix)CAriON 

DENSITY GAN SUBSTRATE 
AND PROCESS FOR MAKING 
THE SAME 



DECI.ARATION OF ROBERT P. VAUDO UNDER 37 CFR § 1.132 TRAVERSING 
CLAIM REJECTIONS IN UNITED STATES PATENT APPLICATION N0> 10/712 J51 



I. Robert P. Vaiido» hereby declare: 

(1} THAT I am n cu*invenlar und upplicanl Ibr U.S. Patent Application No. 10/712,35 1, iUed 
on >Jovcnil)er 13, 2003 in the U,S, Patent and Trademark Office in the names of Xueping 
Xu and Robert P. Vaudo (hereinafter "Applicants") for "LARGE AREA, UNIFORMLY 
LOW DISCLOCATION DENSFFY GaN SUBSTRATE AND PROCESS FOR 
MAKiNO THE SAME'* (hia^einafler'^AppUuulion"). 

(2) TIIAT I am currently employed as Senior Research Scientist, GaN Wafers at Crcc^ Inc., 
which is a leading innovator and manufacturer of serruconductors^ and that prior to my 
employ at Cree T was employed in a nearly identical capacity at ATMT, Tiic, for an 
aggregate period of over 10 years between these two en^ployers. 

(3) IHAT I have gained suliKlanljHl exptaitsnut; with the develuprntinl and conimerciHh'vfvilion 
of GaN fiubstrate technologies and products, mcluding methods for growing hydride 
vapor phase epitaxial GaN and testing and quality control procedures for the $ame» by 
virtue of my employ al Cree and my Ibimer employ tit ATMI, Inc. 

{A) THAT ba«cri upon my relevant experience, it is exceedingly difficult to grow GaN ingots 
substantially greater than 10-20 mm long (e.g.« thick) without generating a large number 
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of polyciystnlline inclusion detects, with such defects often being caused by transport of 
liiitlKsinjIilt? ]>ai I iculatcs fiYim intcnial reactor compcinciiLs aiul httln^, siirTicient in .si/c 
and/or number to substantially interfere with operation of any GaN-bascd electronic or 
optoelectronic device constructed from CaN material so grown. 

(.*>) THAI ptoviiling n continuom and reliable supply ofsomce iiniltJiijj! lu :i rwiulcH foi 
growing epitaxial GaN at appropriately elevated temperatures and picssurcs for a period 
long enough to grow 25 mm long boulcs is non«trivia). 

(6) THAT T have read U.S. Pat«it No. 6,468,882 to Motoki ct al, (hereinafter **Motoki"), I 
understand Motoki lo suggest a &st epitaxial growth of a 2.5 to 3 cm thick GaN ingot 
over a first period of about 180 hours, followed by siicing of the ingot perpendicular to 
(tie growth direction to fDim multiple seed wafei R, followeil hy a second efiitaxial growth 
of a 2.5 to 3 cm thick GaN ingot on a seed wafer in a direction orthogonal to the first 
growth over a second period of about 180 hours, to yield a resulting rectangular or cubic 
ingot huvinjg u (timensidn ofupproximulely 2.5 lo 3 cm along each edge. 

(7) THAT based on my experience and my review of Motoki, MotoW does nfit enable one 
skilled in the art ol growing fpitaxinl GnN lo grow q)itaxial, c-axis GaN Iwiving a 
diameter of at least 2 inches (i.e., greater tliau 5 cm) at a uniformly low defect dcni^ity of 
unifonnly low dislocation density not exceeding 5 x 10^ dislocations per square 
centirrKtcr of growth surfiacc area, since any attempt to grow epitaxial CaN in such a size 
vvni\y. u<^utg i\wt rrM!l.lKiiJ!< dt:iiulciserl by Moli>ki would miitire ail leiis( u 5U mm long («.g.> 
thick) ingot and would generate a large number of polyciystalline inclusion defects 
aggregating to a substantial area of unuscablc tnatcrial in the resulting product. 

(R) THAT under penalty of pajury I attest that the facts set forth in thi.*; declaration are tine 
and correct, that all statements made of my own knowledge are true» and that all 
statements made on Intbrmacion and belief are believed to be true. 

(9) THAT I have been hereby warned that willful false statements and the like so made arc 
punishable by fine w imprisonmeni, or both, under 18 U.S.C. § 1001, and lhat such 
willful false statements may jeopardize the validity of the application or any resulting 
nf^islTution. 

t 



PAGE 33/41 * RCVD AT 1/27/2006 4:15:37 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/43 * DNIS: 2738300 * CSID:01 041 00354 * DURATION Omm-ss): 11-58 



9104199354 



IPTL 



04:23:16 p.m. 01-27-2006 



34/41 



Kxei^iileii at Durham, North Carolina, Ibi.s Jfl day nf J^tf »^7 /200i 
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